We show in this note that, in the CRBS experiment [1], the vibrational modes of the CO 2 molecules are frozen. When the gas dynamic parameters are chosen accordingly, the model developed in [1] predicts a line shape that matches with the experimental data. Fitting the theoretical curve to the CRBS data represents a method to measure the speed of high-frequency sound, bulk viscosity, and the rotational relaxation time of molecular gases.
In this note, we report a further study on the CO 2´s CRBS power spectrum. We realize that, at the experimental condition, the CO 2´s vibrational modes are frozen. When the gas parameters are appropriately chosen for this physical condition, our model in [1] correctly predicts the speed of sound and matches the CRBS power spectrum of CO 2 . The experiment has been described in [1] , and the observed power spectrum of CO 2 is shown in Figure 1 with the same set of data as appeared in [1] . (The vertical axis is rescaled to match with the new model curve at the center of the line shape.) These data were taken at the y parameter, approximately the ratio between the scattering wavelength and the mean free path, varying from 0.44 to 3.54. At high pressures, the Brillouin peaks are distinctive; their positions are related to the speed of sound. At temperature T = 292 K, the measured speed of sound in CO 2 is v s = 280 ± 5 m/s.
The measured speed of sound agrees almost exactly with the high frequency asymptotic value given in [2]. Ref. [2] shows that, the speed of sound increases with the frequency and tends to an asymptotic value of 282 m/s at 10 6 Hz due to the freezing of the vibrational modes. In our CRBS experiments, the frequency is on the order of 1 GHz, therefore, the vibrational modes are frozen. Under this physical condition, we should choose the heat capacity ratio γ = c p /c v = 1.4 and the internal heat capacity c int = 1.0.
Following the same reasoning, the bulk viscosity is given by η b = pτ r 6r/(3 + r) 3 , where r = 2 is the number of rotational degrees of freedom and τ r is the rotational relaxation time In Figure 1 , we plot the theoretical curve together with the experimental data, using experimental data.
In conclusion, we find that in the GHz frequency perturbative waves generated in the CRBS experiment, the vibrational modes of CO 2 molecules are virtually frozen. As a result the effective heat capacity ratio γ = 1.4 and the bulk viscosity is about 1/4 of the shear viscosity. This explains the observed CRBS power spectrum and speed of sound. The theoretical model described in [1] is therefore valid for CO 2 . We also note that the CRBS data can be used to measure the gas´s bulk viscosity, a useful parameter in many cases. In [4] T.G.Winter, G.L.Hill, J. Acoustic. Soc. America, 42, 848 (1967) 
